The foramen Magnum is a large opening in the occipital bone of the cranium. 
I. Introducion
The foramen Magnum(FM) (Latin: 'great hole') is a large opening in the occipital bone of the cranium. Its transverse diameter is rather less than one third of the distance between the mastoid processes. The anterior border of the foramen magnum is formed by basilar process of the occipital bone, the lateral border by the left and right ex-occipitalis and posterior border is formed by the supraoccipital part of the occipital bone [1] .
The dimensions of the FM have clinical importance because the vital structures that pass through it may suffer compression such as in cases of FM achondroplasia [2] and FM brain herniation [3, 4] . In neurosurgical practice, the transcondylar approach is commonly used to access the lesions which are ventral to the brainstem and cervicomedullary junction. It was reported that understanding the bony anatomy of the condylar region is important for this approach [5] . The knowledge of foramen magnum diameters is needed to determine some malformations such as Arnold Chiari syndrome, which shows expansion of transverse diameter [6] . In a computerized tomographic study of Catalina & Herrera ,dimensions of the foramen magnum of 63 achondroplastic individuals were compared to standards established for nonachondroplastic individuals. The size of the foramen magnum in patients with achondroplasia was small at all ages, particularly in those with serious neurological problems [7] .Furthermore, Wanebo et al. [8] stated that longer FM antero-posterior dimensions permitted greater contralateral surgical exposure for condylar resection.
The diameters and area of the foramen magnum are greater in males than in females, hence its dimensions can be used to determine sex in the medicolegal conditions, especially in the following circumstances, such as explosions, aircraft accidents and war fare injuries [6, 9] .
So it is obvious that, FM evaluations are very important in not only to establish the most proper operational techniques, but also to obtain useful data for unknown sex estimation and determination and identity in forensic medicine. Present study was embarked on to examine the dimensions of foramen magnum.
II. Material and method:
100 dry human skulls were taken for observation from department of anatomy Government Medical College Surat. All skulls were adult type. The skulls that have been eroded and deformed were excluded. They were used for tutorial teaching for medical students. With the help of simple vernier caliper antero-posterior and transverse diameter of foramen magnum were measured. The length of the foramen magnum was measured from the anterior border (basion) through the centre of the foramen magnum until the end of the posterior border (opistio), The transverse diameter was measured from the point of maximum concavity on right and left margins( fig.1) . 
III.
Observation:
The dimensions of Foramen Magnum are shown in Table1. Surface area of Foramen Magnum was calculated by using formula stated bellow.
AREA=∏×{(h+w)/4} h=antero-posterior diameter w=transverse diameter Table: 1 Dimensions of foramen Magnum,
IV. Discussion
The dimensions of the foramen magnum are clinically important because vital structures passing through it. In present study the average antero-posterior diameter of the foramen magnum was 33.7mm(range 26-40mm) and the transverse diameter was 28.29mm(range 21.5-33.5).The mean surface area of foramen magnum was 755.37mm². Muthukumar & Swaminathan observed that the average antero-posterior length of the foramen magnum was 33.3 mm (range 27-39 mm) and the transverse diameter was 27.9mm (range 23-32 mm) [5] . There is statistically significant difference between present study and observation done by Muthukumar and Swaminathan (p<0.01).
Tubbs RS found that the mean anteroposterior diameter was 3.1cm , and the mean horizontal diameter was 2.7 cm and the mean surface area of the foramen magnum was 558 mm² [10] .
In Catalina-Herrera's anatomic study of the FM , the diameters were 35.2 mm for the sagittal and 30.3mm for the transverse diameter [7] .Catalina-Herrera found that the means of the FM area in male and female skulls were 888.4 mm² and 801 mm².
Berge and Bergmann reported an average sagittal diameter of 34 mm and an average transverse diameter of 29 mm [11] . In a study done on skulls of Karnataka the mean longitudinal diameter of foramen magnum in male was 33.4mm and female was 33.1mm and by CT Imaging method in male was 38.5mm and female was 35.2mm. The mean transverse diameter of foramen magnum in male was 28.5mm and female was 27.3mm and by CT Imaging method in male was 29.1mm and female was 27.6mm [12] . Philipp Gruber, in his study on skulls from western Europe found the sagittal diameter ranges 30 mm to 43 mm with mean of 36.6mm. The transverse diameter ranges from 25 mm to 39mm with the mean of 31.1mm [13] . In the Morphometric analysis of the foramen magnum in human skulls of brazilian individual in relation to gender Manoel, C. found that mean antero-posterior diameter of foramen magnum was 35.7 mm in male and 35.1mm in female. The transverse diameter was 30.3mm in male, 29.4mm in female [14] . Wanebo & Chicoine [15] , in their study on cadaveric CT images measurements, found that the mean area of the FM is 820.0 ± 100.0 mm2, the mean length (SD) 36.0 ± 2.0 mm and the mean width (TD) 32.0 ± 2.0 mm.
Fatma Hayat Erdil studied fifty-four cranial CT scans obtained from the archives of Department of Radiology and observed that mean antero-posterior diameter of the foramen magnum was 35.58mm and transverse diameter was 29.84mm.The mean antero-posterior diameter in male and female was 30.75mm and 29.98mm respectively. The mean transverse diameter in male and female was 36.95mm and 34.41mm respectively. There was a significant difference between the anteroposterior diameter of male and female cases [16] . Günay Y, Altinkök M.;the mean of foramen magnum area was 909.91mm² males, 819.01mm² in females which was significant(p value<0.001) [9] . Since the FM includes specific neuroanatomic structures [17] [18] [19] [20] and lesions occupied in that area which need especially microsurgical intervention [20] , choosing and establishing the most appropriate surgical techniques require a meticulous planning mainly based on the FM sizes to refrain from any neurological impairment [20, 21, 22] . In addition, it is quite difficult to detect many pathological situations not only by neurological examination but also needs support with the radiological findings [20, 23] .
V. Conclusion
The knowledge of diameters of the foramen magnum are needed to determine radiological malformations (Arnold Chiari's syndrome) and prior to cutting off of foramen magnum or posterior cranial fossa lesions, or sex determination of skulls. So the knowledge of dimensions of foramen magnum are important for neurosurgeons, radiologist as well as anthropologists.
